Introduction
============

Pyomyositis is defined as an acute, primary, intramusuclar infection that is hematogenously disseminated from transient bacteremia.[@b1-ijgm-11-011],[@b2-ijgm-11-011] This condition was first described by Scriba as a disease of the tropics.[@b1-ijgm-11-011]--[@b4-ijgm-11-011] It was nearly 100 years before the first reported case in North America by Levin et al and its prevalence has been increasing.[@b5-ijgm-11-011] To the author's knowledge, it has only been associated with a surgical disease of the abdomen in a report described by Ea et al as a complication of laparoscopy.[@b6-ijgm-11-011] We submit a case of pyomyositis as an adverse outcome of complicated diverticulitis to underscore the importance of this disease as a consideration in a surgical patient.

Case report
-----------

A 61-year-old Caucasian male initially presented with COPD exacerbation with delirium, visual hallucinations and altered mental status. The patient had been taking high-dose prednisone 60 mg daily for 2 years for COPD. On presentation, the patient was afebrile with a temperature of 98.3°F, normotensive with a blood pressure of 140/85, tachycardic to 178 beats/minute and tachypneic to 28 breaths/minute, with oxygen saturation of 98% on bilevel positive airway pressure ventilation. Blood tests were significant for leukocytosis of 16.7×10^3^/μL, with a left shift of 89.1% and a lactic acid of 5.8 mmol/L. He was admitted to the medical service for respiratory failure secondary to COPD exacerbation. The patient was treated with piperacillin/tazobactam and vancomycin empirically. Leukocytosis improved and blood cultures from admission grew *Escherichia coli* resistant to ampicillin and levofloxacin, confirmed on repeated blood culture.

On the fifth hospital day, the source of bacteremia was not identified and routine evaluations of the urinary tract and lungs failed to show evidence of infection. The patient had complaints of left flank pain; however, with improved leukocytosis and no other sources of infection, work-up was deferred. On the seventh hospital day, persistent abdominal pain prompted CT imaging of the abdomen, which revealed a 14×3.7×7.2 cm abscess along the medial wall of the left psoas muscle ([Figure 1](#f1-ijgm-11-011){ref-type="fig"}) and 2 additional abscesses at the L5--S1 level; 5.4×3.6 cm in the midline and 3.4×2.3 cm left of midline, and intramuscular air in the left gluteal muscles. The patient was diagnosed with Hinchey stage 3 complicated diverticulitis and the surgery service was consulted. A Hartmann's procedure and abdominal washout was performed, with intraoperative findings of purulent peritonitis. The patient was taken back to the operating room for two additional abdominal washouts during the following week.

Cultures of the peritoneal fluid from the initial procedure revealed *E. coli* and vancomycin-resistant *Enterococcus faecium* (VRE). Post-operatively, leukocytosis persisted, reaching a peak of 29.2×10^3^/μL and nadir of 15.1×10^3^/μL despite antibiotic therapy. We subsequently repeated a CT-scan on hospital day 24, which was consistent with multiple intramuscular abscesses in the gluteal muscles for which he underwent percutaneous drainage ([Figure 2](#f2-ijgm-11-011){ref-type="fig"}).

Following drainage, leukocytosis remained the same, and the patient began complaining of left lower extremity pain, which was edematous and erythematous on physical examination. After deep venous thrombosis was ruled out, a CT scan was performed on hospital day 28, which showed a 10×20×3 cm intramuscular abscess in the vastus lateralis muscle, again treated with percutaneous drainage ([Figure 3A--D](#f3-ijgm-11-011){ref-type="fig"}). Following drainage, cultures were negative, and ultrasound confirmed resolution of abscesses. The patient's symptoms resolved, leukocytosis normalized to 7.7×10^3^/μL and the patient was discharged to a rehabilitation facility on hospital day 34.

Written informed consent was obtained from the patient and family members to use anonymized information from the medical record, including, but not limited to, images and laboratory values. The patient and family granted permission for the publication of all anonymized information.

Discussion
==========

Pyomyositis is primarily caused by *Staphylococcus aureus*, accounting for up to 95% of reported cases.[@b1-ijgm-11-011]--[@b6-ijgm-11-011] As mentioned before, it is a primary intramuscular infection, not seeded by penetrating trauma or adjacent soft tissue or bone infections. A plethora of pathogens have been described in prior literature, including both gram positives, negatives and even parasites and viruses.[@b5-ijgm-11-011] Gram positives are more frequently isolated, while *E. coli* is the most common gram negative.[@b8-ijgm-11-011] In our case, pyomyositis was caused by simultaneous *E. coli* and VRE infections, consistent with bowel flora as the initial source from perforated diverticulitis. In non-tropical areas, pyomyositis is uncommon, primarily affecting immunosup-pressed, elderly patients. This disease is commonly associated with trauma and the immunodeficient state, which may include HIV, steroid use, diabetes mellitus, and neutropenia of any cause.[@b1-ijgm-11-011]--[@b2-ijgm-11-011] Large muscles of the lower extremity are more commonly involved: the quadriceps, gluteal and iliopsoas muscles being the most common sites.[@b2-ijgm-11-011],[@b4-ijgm-11-011] Muscles remote to this location have been affected, including the sternocleidomastoid, erector spinae, and even muscles of the head and neck.[@b4-ijgm-11-011]

Pyomyositis is divided into three stages. The first stage (invasive) typically lasts 2 weeks, with general symptoms of swelling, erythema, with or without pain or signs on radiologic imaging. The second stage (purulent) is when the disease is usually diagnosed, as in the case presented. Patients may have high fever, chills, sepsis with local tenderness, swelling, fluctuance over affected muscles, myalgia and inflammatory skin changes. In the third stage (late), the disease spreads systemically with worsening of local symptoms. Complications can occur at this stage, including rhabdomyolysis, hematologic spread of abscesses, arthritis and toxic shock syndrome from *S. aureus*.[@b1-ijgm-11-011],[@b2-ijgm-11-011],[@b4-ijgm-11-011]

A high clinical suspicion must be maintained because imaging may not show discrete abscesses early in the course of the disease. Initial CT imaging in our patient showed gas in the gluteal muscles, which should have prompted further investigation. CT imaging in the first stage of the disease may only show swelling of the involved muscles. When abscesses are present, they appear as fluid collections with rim enhancement. MRI has been proven to be the most sensitive imaging modality in the diagnosis of this disease. It shows hyperintense signals on T2-weighted images and a hyperintense rim on enhanced T1-weighted images and peripheral enhancement after gadolinium administration. CT imaging and ultrasound can aid with diagnosis and treatment.[@b4-ijgm-11-011],[@b7-ijgm-11-011]

Treatment of pyomyositis includes antimicrobial medical therapy and surgical or image-guided percutaneous drainage. If discovered in the invasive stage, antibiotic therapy alone is sufficient for treatment.[@b6-ijgm-11-011] Once the disease has progressed to the second or third stages, surgical or percutaneous drainage is necessary in conjunction with antibiotic therapy. Antibiotic therapy should be tailored to the speciation of cultures obtained from the abscesses.[@b4-ijgm-11-011],[@b7-ijgm-11-011]

Conclusion
==========

In this case, pyomyositis was secondary to bacteremia caused by purulent peritonitis from perforated diverticulitis evidenced by the isolation of bowel flora found intraoperatively in each intramuscular abscess. Several diagnostic challenges were present during this case. First, the diagnosis of diverticulitis was delayed, and the duration of perforation was unknown. The patient's immunosuppressed state obscured the usual clinical findings of diverticulitis, and the patient had a minimum of 5 days of purulent peritonitis before the disease was recognized and treated. Second, pyomyositis was not recognized, nor expected in the management of this disease. Several other diagnoses for extremity swelling and pain were explored before a CT scan was performed, revealing intramuscular abscesses. Once the abscesses were definitively treated with percutaneous drainage, the patient rapidly improved. Pyomyositis has not previously been described as a complication of complicated diverticulitis, and our experience shows that if unrecognized, can significantly prolong hospitalization and potentially lead to further complications.
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